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The ENose experiment aboard the International Space Station. Credit: NASA

(PhysOrg.com) -- Some might say it's as plain as the nose on your face.
But detecting toxic or dangerous chemicals in the microgravity
environment of space takes a little extra "sniffing." That’s why ENose, or
Electronic Nose, spent 10 months on the International Space Station
testing whether the technology was useful to detect possible hazardous
vapors.

Managed by NASA's Jet Propulsion Laboratory in Pasadena, Calif.,
ENose was the first device designed to run continuously to monitor air
and detect potential contamination from spills and leaks that might occur
in the crew habitat aboard the space station.

ENose returned to Earth from the space station on space shuttle mission
STS-128 in September 2009, and early results have proven surprising to
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investigators.

"We were amazed there were many more short events than we
expected," said Amy Ryan, principal investigator for ENose at the Jet
Propulsion Laboratory. "Overall, we detected several low concentration
events of formaldehyde, Freon, methanol and ethanol; most lasted 30-60
minutes and all were at harmless levels. There also were several
'unknown' events -- caused by a chemical species that was not on our list,
or some other factor in the complex space station atmosphere. We are in
the process of identifying them."

ENose is about the size of a shoebox, but only half as high. It has 32
sensors trained to detect, identify and quantify 11 chemical species, such
as Freon, mercury and other chemicals that could signal the beginning of
electrical fires. The sensors were trained to identify certain chemicals,
much in the same way we train our own noses. Once we smell something
new, somebody tells us what it is and we store that information in our
memory. For ENose, sensors were exposed to the various scents, and the
information was stored in a data library in the computer’s memory.

ENose is early technology development that may someday be part of a
distributed system for automated monitoring and control of the breathing
atmosphere in inhabited spacecraft in the microgravity environment. The
flexibility of the device allows it to be trained to identify new
compounds.

Many important and diverse Earth-based applications also exist for
ENose technology. "Since the ENose is an event monitor for air, it could,
in principle, be used to detect releases of any chemical species, such as
spills of hazardous materials in an industrial, laboratory or transportation
accident or in chemical weapons," added Ryan. "With further
development this technology could offer unique alternatives to existing
technology."

2/3

https://phys.org/tags/formaldehyde/
https://phys.org/tags/methanol/
https://phys.org/tags/ethanol/
https://phys.org/tags/microgravity+environment/


 

"ENose is one of several different tests of new air quality monitors for
use in space," said Julie Robinson, International Space Station Program
Scientist, at the Johnson Space Center in Houston. "Air quality
monitoring is important for crew health and safety because in a closed
environment, the crew breathes in any chemical that leaks or spills,"
Robinson said.

Other new technologies currently targeting different types of air
monitoring are being tested on the station, including the Microanalyzer-
Gas Chromatograph/Differential Mobility Spectrometer instrument and
the Vehicle Cabin Air Monitor.
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